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Introduction
The activation of a C=C double bond by an external electrophile E + , followed by addition of an internal heteroatom nucleophile is not only a useful method for the construction of heterocyclic compounds but also for cyclofunctionalisation of the original C=C bond. 1, 2 Although, in general, there is a preference for exo-cyclisation, the endo-mode of cyclisation is not precluded. However, in cases where other nucleophilic heteroatoms are present in the precursor, either or both heteroatoms can participate in the cyclisation (Scheme 1). 
Results and Discussion
The substrates for the iodocyclisation reactions were the N-allyl ureas 6-9, prepared from the corresponding allylamines 2-5. Allylamine 2 and N-methylallylamine 3 are commercially available, and the N-benzyl-and N-cyclopentyl derivatives 4 and 5 were readily obtained from allylamine 2 by reductive amination of benzaldehyde and cyclopentanone respectively using sodium cyanoborohydride as reducing agent at ~pH6. 9 Reaction of the allylamines 2-5 with trimethylsilyl isocyanate gave the required ureas 6-9 in good yield (Scheme 3). 10 In order to ensure that the iodocyclisation of the N-allyl ureas proceeded via nitrogen, rather than oxygen, we followed the procedure developed by Knapp for cyclisation of related unsaturated amides.
11
Thus treatment of the ureas with trimethylsilyl trifluoromethanesulfonate and triethylamine, was followed by reaction with iodine in THF. Although no cyclised products could be isolated from reaction of the N-allyl urea 6 under the above conditions, the ureas 7-9 cyclised to give the corresponding 4-iodomethylimidazolin-2-ones 10-12 in good yield (Scheme 3).
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10 R = Me(83%) 11 R = Bn(73%) 12 R = c-Pen(67%)
Scheme 3
The chemistry of the 4-iodomethylimidazolin-2-one 12 was briefly investigated (Scheme 4).
In parallel with Knapp's observations on iodomethyl lactams, 12 we found that the iodide 12
was relatively unreactive towards nucleophilic displacement. Also attempted oxidation to the aldehyde using dimethylsulfoxide or trimethylamine-N-oxide proved unsuccessful. However silver(I) assisted hydrolysis proceeded smoothly and gave the alcohol 13, as an unstable oil which could not be purified. Although various attempt to oxidise 13 to the desired aldehyde were unsuccessful, the use of cerium ammonium nitrate as oxidant resulted in relatively clean oxidation to the hydantoin 14 (Scheme 4). Finally, on treatment with base, the iodomethyl compound 12 readily underwent elimination to give, after double bond isomerisation, the 4-methylimidazol-2-one 15 in excellent yield. General Procedures. Tetrahydrofuran was distilled from potassium benzophenone ketyl and stored under nitrogen or used immediately. Dichloromethane was distilled from phosphorus pentoxide and used under nitrogen. Light petroleum (bp 40-60 °C) was distilled after purchase and then stored normally. All remaining reagents and chromatography solvents were used as purchased, without further purification. Flash column chromatography was carried out on Merck silica gel 60 H. Infrared spectra were recorded on a Perkin-Elmer model 1710 infrared Fourier transform spectrometer. Proton nuclear magnetic resonance spectra were recorded on either a Bruker WM 250 (250 MHz), or a Jeol GSX 270 (270 MHz) spectrometer. Chemical shifts are reported in parts per million downfield of tetramethylsilane by referencing to tetramethylsilane itself or the residual proton resonances of the solvents as the appropriate internal standard. Carbon-13 nuclear magnetic resonance spectra were recorded on either a Bruker WM 250 (62.5 MHz), or a Jeol GSX 270 (67.5 MHz) spectrometer and were referenced to the solvent.
Electron ionisation mass spectra were performed on either A.E.I. MS 12 or VG Micromass 7070 B instruments and run at either 14 or 70 eV source potentials. All accurate mass determinations were performed by the Mass Spectrometry Service Centre at the Swansea EPSRC. N-Alkylallylamines 4 and 5. To a solution of anhydrous allylamine 2 (60 mmol) in absolute methanol (25 ml) was added methanolic HCl (5 M; 2.5 ml) followed by the aldehyde or ketone (10 mmol) and NaBH 3 CN (300 mg, 5 mmol). The mixture was then stirred for about 90 h at room temperature. Concentrated HCl was added until the pH<2 and the methanol was removed under reduced pressure. The residue was taken up in water (10 ml) and extracted with ether (3 x 20 ml). The aqueous layer was taken to pH>10 using solid KOH, saturated with NaCl and then extracted again with ether (3 x 20 ml). The ether extracts were dried (MgSO 4 ), filtered and concentrated to give a brown oil which was purified by column chromatography (eluant light petroleum to ether) to give the N-alkylallylamines. N-Benzylallylamine 4. Prepared from allylamine 2 (4.5 ml, 60 mmol), benzaldehyde (1.0 ml, 10 mmol) and NaBH 3 CN (300 mg, 5 mmol) according to the above method. Isolated as a pale oil (75%), bp 40 °C at 0.5 mmHg (lit., 13 41 (44) . N-Allylurea 6. Allylamine 2 (0.7 ml, 10 mmol) was added, via syringe, to dry benzene (4 ml) under nitrogen and trimethylsilyl isocyanate (TMSNCO, 1.35 ml, 10 mmol) was added to the stirred solution. The solution was heated under reflux for 1 h and after cooling, the product partially precipitated from the solution as a colourless solid and was filtered off. The remaining product was obtained after the solvent was evaporated to give the title compound (0.85g, 85%) as platelets, mp 85-87 °C, (lit., 10 N,N-Methylallylurea 7 . N-Methylallylamine 3 (0.5 ml, 5.5 mmol) was added via a syringe to dry benzene (10 ml) under nitrogen and TMSNCO (0.8 ml, 6 mmol) was added to the stirred solution. The solution appeared cloudy after the addition but was heated under reflux for 1 h before the mixture was allowed to cool and the partially precipitated product was removed by filtration. The solvent was removed under reduced pressure and the remainder of the product was obtained. Recrystallisation from a 40-60 °C light petroleum:benzene system gave the title compound (0.627 g, 87%) as a colourless solid, mp 98-99 °C; (Found: C, 52. N,N-Benzylallylurea 8 . N-Benzylallylamine 4 (125.4 mg, 0.85 mmol) was dissolved in dry benzene (5 ml) under nitrogen and TMSNCO (0.23 ml, 1.7 mmol) was added to the stirred solution. The mixture was heated under reflux for 24 h before the solvent was removed under vacuum to give a pale oil. This oil was purified by chromatography (eluant light petroleum to ether to EtOAc) and gave the title compound (124 mg, 77%) as a colourless viscous oil, bp 174 °C at 0.4 mmHg; (Found: C, 69.5; H, 7.6; N, 14. 
4,5-Dihydro-1-alkyl-4-(iodomethyl)imidazolin-2-one 10-12. General Method
The allylurea 7-9 (1 mmol) was dissolved in freshly distilled dichloromethane (5 ml), under nitrogen, which contained a crystal of DMAP. Triethylamine (0.30 ml, 2.2 equiv.) was added via a syringe followed by trimethylsilyl triflate (0.39 ml, 2.0 equiv.). This mixture was stirred for 25 min at room temperature before the solvent was removed under reduced pressure. A solution of iodine (0.508 g, 2.0 mmol) in dry THF (7 ml) was added to the oily residue under nitrogen and this mixture was also stirred at room temperature for a further 20 min. The THF solution was poured into Na 2 S 2 O 3 solution (20%; 20 ml) and extracted with EtOAc (3 x 20 ml). After drying (MgSO 4 ) and evaporating the extracts the crude solid product was purified by wet flash chromatography (eluant light petroleum to ether to EtOAc) to give the title compounds. The iodomethylimidazolone 12 (512 mg, 1.74 mmol) was dissolved in nitromethane (15 ml) and water (31.3 µl, 1 equiv.) was added. This mixture was stirred and cooled to 0 °C in an ice bath, whereupon silver trifluoroacetate (577 mg, 1.5 equiv.) was added to it in one portion. The mixture was left to stir at 0° C for 3.5 h after which time a precipitate had formed (presumably AgI). The precipitate was filtered off using a layer of Celite and washed with EtOAc (3 x 10 ml). The organic layers were concentrated under reduced pressure to give crude 4,5-dihydro-1-cyclopentyl-4-(hydroxymethyl)imidazolin-2-one 13 as a pale brown oil which was used immediately without further purification; ν max (CHCl 3 The crude hydroxymethyl derivative 13 [from the reaction of the iodomethyl precursor 12 (294 mg, 1 mmol)] was dissolved in a solvent mixture of acetonitrile : water (4 : 1, 10 ml) at 0 °C. To this solution was added CAN (3.29 g, 6 equiv.) and the mixture was stirred at 0° C for 2 h before being allowed to reflux for 14 h. The resulting solution was a pale green/yellow colour and after being extracted with CHCl 3 (3 x 20 ml) and dried (MgSO 4 ), the solvent was removed under reduced pressure. This gave an oily residue which solidified upon trituration with ether. This solid was purified using dry flash column chromatography (eluant light petroleum to ether) and finally recrystallised from a cyclohexane/ether mixture to give the title compound (60.5 mg, 36%) as a colourless solid, mp 149-150 °C; (Found: C, 57. 1-Cyclopentyl-4-methylimidazol-2-one 15. The iodomethylimidazolinone 12 (1.0 g, 3.4 mmol) was taken up in THF (70 ml) and DBU (1.47 ml, 3 equiv.) was added. This mixture was heated under reflux for 4 h before being left to cool. The precipitate was filtered off and the filtrate was evaporated under reduced pressure. The oily product was taken up into EtOAc (20 ml) and washed once with brine (20 ml) and after separating the layers the brine was back-extracted with EtOAc (2 x 20 ml). The combined organic layers were dried (MgSO 4 ) and the solvent was removed to give a buff solid. The solid was purified using dry flash column chromatography (eluant light petroleum:ether 
